Intrinsic regulations in neural fate commitment.
Neural fate commitment is an early embryonic event that a group of cells in ectoderm, which do not ingress through primitive streak, acquire a neural fate but not epidermal or mesodermal lineages. Several extracellular signaling pathways initiated by the secreted proteins bone morphogenetic proteins (BMPs), fibroblast growth factors (FGFs), wingless/int class proteins (WNTs) and Nodal play essential roles in the specification of the neural plate. Accumulating evidence from the studies on mouse and pluripotent embryonic stem cells reveals that except for the extracellular signals, the intracellular molecules, including both transcriptional and epigenetic factors, participate in the modulation of neural fate commitment as well. In the review, we mainly focus on recent findings that the initiation of the nervous system is elaborately regulated by the intrinsic programs, which are mediated by transcriptional factors such as Sox2, Zfp521, Sip1 and Pou3f1, as well as epigenetic modifications, including histone methylation/demethylation, histone acetylation/deacetylation, and DNA methylation/demethylation. The discovery of the intrinsic regulatory machineries provides better understanding of the mechanisms by which the neural fate commitment is ensured by the cooperation between extracellular factors and intracellular molecules.